
No Drawing. 

10 

5 

Patented May 12, 1931 

UNITED STATES 

1,804,451 

PATENT OFFICE 
TROY M. ANDREWS AND CARL E. LAUER, of PoRT ARTHUR, TEXAS, ASSIGNORs, BY 

MESNEASSIGNMENTS, TO THE TEXAs COMPANY, OF NEW YORK, N.Y., A CORPORA 
TION OF PELAwarE 

PROCESS OF TREATING PETROLEUM 

This invention relates to the treatment of 
petroleum and comprises a process whereby 
Saponifiable constituents are extracted and 
recovered from distillation residues obtained 
during the refining of petroleum oils. 
The invention contemplates the recovery of 

Saponifiable constituents from residues de 
rived from the distillation of petroleum oils 
in the presence of alkaline material, by ext 
tracting the alkali salts from the residues of 
the said distillation by means of alcohol. 

Certain crude petroleums, particularly the 
nonparaffin base crudes obtained in the Gulf 
coastal fields of the United States, contain ap 
preciable quantities of saponifiable constitu 
ents which are of such nature as to be valuable 
in the manufacture of soaps, greases and like 
products for which animal and vegetable oils 
are ordinarily used. The crude oils of this 
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type are usually comparatively heavy oils 
containing only a small quantity of the light 
er hydrocarbons such as gasoline or naphtha. 
However, upon distillation, these crudes yield 
large quantities of fractions suitable as raw 
stock for the manufacture of high grade 
lubricating oils, as much as 80 to 40 percent 
of the crude usually being suitable for this 
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purpose. x : 

In the refining of crude oils of this type 
for the manufacture of lubricating oils, the 
first step consists in a distillation in which 
the oil is roughly separated into three major 
portions consisting of a lighter portion such 
as gas oil, an intermediate portion which is 
the lubricating oil distillate, and the leavv 
tarry still residues. The intermediate por 
tion is further refined by treatment with sul 
furic acid, filtration and the like to yield 
stable products of merchantable grade. 

It has been found that the lubricating oil 
fraction from such petroleums may, contain 
considerable quantities of saponifiable con 
stituents which may range from one-half to 
three percent by weight of the oil, and that 
these compounds, if present in the oil during 
the subsequent acid treating, will frequent 
ly cause difficulty by the formation of refrac 
tory emulsions. A preferred method of re 
moving these saponifiable compounds from 

50 the oil is to conduct the distillation in the 
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presence of an alkaline material. The alka 
li may be supplied during the distillation of 
the crude pilor the lubricating oil fraction 
may be redistilled in the presence of alkaline 
material, but in either case, the resultin 
lubricating oil fraction after such treatment 
is practically free from saponifiable constitu 
ents and is in proper condition for refining 
with acid. 
As a result of the reaction between the 

Saponifiable constituents and the alkalinema 
terial during distillation, alkali salts are 
formed which are comparatively non-vola 
tile and which are thereby concentrated in 
the distillation residues, and it is a particular 
object of this invention to concentrate the 
Saponifiable constituents of petroleum by sub 
jecting the oil to distillation in the presence 
of alkaline material, thus aiding in the subse 
quent recovery of these constituents. 
Now we have found that by treating the 

residues resulting from the distillation of 
petroleum in the presence of alkaline mate 
rial with alcohol, the alkali salts which are 
formed during the distillation by the reac 
tion between the saponifiable constituents and 
the alkaline materials are dissolved and may 
thus be separated from the heavy hydrocar 
bonportion of the residue which is relatively 
insoluble in alcohol. 

In the practice of the invention a prefer 
able procedure is as follows: 
The distillation residue or still bottoms re 

'sulting from the distillation of petroleum in 
the presence of alkaline material, such for 
example as caustic soda, is treated with alco 
hol in any suitable container or vessel. The 
residue may constitute from 2 to 25 percent 
by volume of the original crude oil and may 
contain up to from 30 to 40 percent of the al 
kali salts of the saponifiable material. The 
treatment with alcohol is more effective when 
carried out under the influence of heat and is 
best carried out in a closed vessel fitted with 
steam coils or jacket for heating and supplied 
with a reflux condenser to prevent loss of 
alcohol from volatilization. Means for agi 
tating and stirring the contents of the vessel 
will aid materially in reducing 
quired in the extraction process. 
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After thoroughly stirring the still bottoms 

and alcohol while under the influence of heat, 
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the mixture is allowed to cool somewhat and 
to separate into two layers, the upper layer 
consisting of the alkali salts in alcoholic 
solution while the lower layer consists of the 
heavy hydrocarbon oil portion, of the still 
residue. During the period of settling, boil 
ing of the alcohol is to be avoided as this 
would result in the prevention of a clean sep 
aration of the oil and alcohol layers. After 
the separation of the two layers is substan 
tially complete the alcohol layer is drawn off 
and may then be subjected to distillation for 
the removal of the alcohol from the alkali 
salts dissolved therein. The alcohol thus re 
covered may be used again in extracting a 
fresh portion of the distillation residue. The 
hydrocarbon portion of the distillation resi 
due may be used as a fuel either alone or in 
mixture with lighter oils or for any other 
suitable purpose. 
The alcohol used in the extraction of the 

alkali salts may vary in purity and may con 
tain some water and, although the best results 
have been obtained from the use of 95% ethyl 
alcohol, satisfactory extraction may be accom 
plished with as low as 80% solutions of ethyl 
alcoholin water. The usual denaturants con 
tained in denatured ethyl alcohol do not af 
fect its extraction properties to an appre 
ciable degree and in generai denatured ethyl 
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alcohol is a satisfactory solvent for this 
purpose. However, ethyl alcohol is not the 
only alcohol suitable for extracting the alka 
line salts of saponifiable constituents of pe 
troleum, and methyl, isopropyl, or other of 
the lower, molecular weight aliphatic alco 
hols may be satisfactorily used in the proc 
ess, although it is preferable to use the cheap 
est solvent which will accomplish the de 
sired separation. 
In order that the invention may be more 

fully understood, the following specific ex 
ample of the operation of the process will be 
described. 
A typical crude petroleum from the Gulf 

coastal fields is distilled by the aid of heat 
and steam in the usual manner, yielding ap 
proximately 35 percent by volume of a frac 
tion suitable for the manufacture of lubri 
cating oil. This fraction is then redistilled 
in the presence of caustic soda, using a slight 
excess of caustic over and above that required 
for complete reaction with the saponifiable 
constituents of the oil, and the distillation 
is continued until about 5 percent of the lu 
bricating fraction remains in the still. This 
distillation residue while hot enough to re 
main in a fluid condition, is drawn into the 
extraction vessel and is then treated with 
approximately its own weight of 95% ethyl 
alcohol, the mixture being thoroughly stirred 
while the temperature is maintained at about 
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mixture is allowed to settle for three hours 
during which time stratification of the oil 
and alcohol layers takes place. The alcohol 
layer is then withdrawn from the vessel and 
the alcohol is distilled from the dissolved 
sodium salts, yielding approximately 30 per 
cent by weight of the crude salts of the sa 
ponifiable material from the distillation resi 
due. The sodium salts thus obtained will 
usually contain traces of hydrocarbon oil, 
but may be used in the crude form as soap 
stock or in the manufacture of greases or 
they may first be subjected to further purifi 
cation by any suitable means. 
Although the above described example re 

fers to the recovery of saponifiable constit 
uents from the alkali distillation residue of 
an unrefined distillate oil, the process is 
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equally adapted for the recovery of similar 
constituents from the alkali distillation resi 
dues from any petroleum oil which may con 
tain saponifiable constituents. 

Obviously many modifications and varia 
tions of the invention, as hereinbefore set 
forth, may be made without departing from 
the spirit and scope thereof, and therefore, 
only such limitation should be imposed as 
are indicated in the appended claims. 
We claim: 
1. A method of treating naphthenic base 

crude petroleums for the recovery of naph 
thenic acids therefrom, which comprises, 
separating the crude oil by distillation into 
three major portions, consisting essentially 
of a light oil distillate, an intermediate lubri 
cating oil distillate containing a substantial 
quantity of naphthenic acids and a heavy 
still residue, redistilling the lubricating oil 
distillate in the presence of alkali to produce 
redistilled lubricating oils substantially free 
from naphthenic acids and a small still resi 
due containing in concentrated condition the 
alkali salts of the naphthenic acid content of 
the original lubricating oil distillate, treat 
ing this still residue with alcohol to dissolve 
the alkali salts, and separating the alcoholic 
solution of the alkali salts from the residual 
hydrocarbon oil. 

2. A method of treating naphthenic base 
crude petroleums for the recovery of naph 
thenic acids therefrom which comprises, dis 
tilling from the crude petroleum a lubricat 
ing oil distillate consisting of thirty to forty 
per cent of the crude oil and containing a 
substantial quantity of naphthenic acids, re 
distilling the major portion of the lubricat 
ing oil distillate in the presence of alkali to 
produce redistilled lubricating oils substan 
tially free from naphthenic acids and a small 
still residue containing in concentrated con 
dition the alkali salts of the naphthenic acid 
content of the original lubricating oil dis 
tillate, treating this still residue with eighty 
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ing the alcoholic solution of the alkali salts 
from the residual hydrocarbon oil. 

3. A method of treating naphthenic base 
crude petroleums for the recovery of naph 
thenic acids therefrom which comprises, sep 
arating by distillation from the crude petro 
leum a fraction for the manufacture of lubri 
cating oil containing a substantial quantity 
of naphthenic acids, redistilling said frac 

otion in the presence of caustic soda to pro 
duce redistilled lubricating oils substantially 
free from naphthenic acids and a small stil 
residue said residue having approximately 
five per cent of the volume of said fraction, 

15 treating this undistilled residue with alcohol 
to dissolve the alkali salts, and separating 
the alcoholic solution of the alkali salts from 
the residual hydrocarbon oil. 
In witness whereof we have hereunto set 

20 our hands this 27th day of May, 1925. 
TROY M. ANDREWS. 
CARL E. LAUER. 
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